Increased susceptibility to liver injury after hemorrhagic shock in rats chronically fed ethanol: role of nuclear factor-kappa B, interleukin-6, and granulocyte colony-stimulating factor.
Chronic ethanol use preceding severe trauma and hemorrhagic shock (HS) is associated with an increased incidence of multiorgan failure (MOF) and death; however, the molecular basis for this increased susceptibility is unknown. We previously demonstrated that production of interleukin-6 (IL-6) and granulocyte colony-stimulating factor (G-CSF), mediated by nuclear factor-kappa B (NF-kappa B), each make essential contributions to organ injury and inflammation in a rodent model of controlled HS, and we proposed in this study to examine the hypothesis that the increased susceptibility to MOF after shock/trauma in the setting of chronic ethanol use is due to an exaggerated activation of NF-kappa B and production of these proinflammatory cytokines. We observed increased HS-induced liver injury 4 h after resuscitation in rats fed the ethanol-containing Lieber-DeCarli liquid diet for 8 weeks compared with rats fed the control liquid diet (3-fold increase in serum alanine aminotransferase [ALT], P = 0.008, and 2-fold increase in focal liver necrosis, P = 0.005). The increased liver injury in the ethanol-fed HS rats was accompanied by a 70% increase in liver NF-kappa B activation (P < 0.05), a 3- to 5-fold increase in hepatocyte and Kupffer cell production of IL-6 and G-CSF (P < 0.05 for each), and a 2-fold increase in neutrophil infiltration (P < 0.005) compared with the control diet-fed HS rats. Thus, increased susceptibility to HS-induced liver injury in the setting of chronic ethanol use may be mediated, at least in part, by increased NF-kappa B activation resulting in increased local production of IL-6 and G-CSF and increased infiltration of neutrophils, which can damage liver cells directly and contribute to impaired sinusoidal blood flow.